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(57) Abstract: An exposure device has a laser device that is 
small, easy to maintain, and capable of producing an output 
that is unlikely to be affected by optical surges occurring 
in the beginning of operation. A single-wavelength laser 
oscillator (11) supplies a laser beam (LB1) to a fiber op- 
tic amplifier (13) through an optical modulator (12). The 
amplified laser beam is split by splitters (14, 16-1 to 16-m), 
amplified by optical amplifier units (18-1 to 18 -n) and sup- 
plied through a fiber bundle (19) to a wavelength converter 
(20), which in turn converts the split beams into ultraviolet 
laser radiation (LB5) for use as exposure light. The optical 
modulator (12) outputs light pulses during the generation of 
ultraviolet light. The optical modulator (12) also produces 
laser radiation during the absence of ultraviolet light, but the 
laser radiation has substantially the same average output and 
a considerably low peak compared with that during the gen- 
eration of ultraviolet light. 
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*£ftT#5 31 t^IS 31C0 7ca6^!S> D F B ¥ ft - if <£> S 

fit, ^o^&s^ms^feg^sy^-rsiso^^ - hvty ?m 

HCD^- ^ — ITU, D F B ^afft 1/— if (Dfgtgifcfi* <£> £ 
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V— tf 1 1 tLTM^-^il^l. 5 1-1. 59/im0DFB^I 
— +f &mm-?Z>tii£lZ., ZCDmMU—^fytV) 3 fg^te 5 0 3 nm~ 
5 3 0 nm0$fii:f^?) 5 > - C0^S^«3 O mft^WMZmrf®^ 

£HtfS#^<£3ggm©JKiSSg tktmv, ^©Sl© 

10 (D-^fg(C7^^J:e)^^^ljgM^5$^LT-^-^fi^^l/-- 1 fl 1<£> 

fgMS £ it m \z £ -tirx^- 0 m ^ r&s £ mm^ m \z l t t> £ ^ 0 
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1 2 te'rfrJfP^ 1 dckoT K^-f A3 £^LTlgKj2n£ 0 ft^il 

f 1 2^ 6 m ^7 ^ n-5> I^— +f3fcL B2lt EI 6 ( a ) Stf ( b ) 

^^^i:LT(75U— tf^LB 5&ffi^-rsSSra, HP^^"> (O 

n ) (DMmxte, t°— v u^jvl boa;ux^j-c& 0 > M3ttbt© 

i/-^lb 5 sm^Lfc^amsj, m%-*7 (off) gd^t^ u 

^;l/L AE^S^fcT&S. 06 (a) , (b) il&^T (05 

2 cD^l^JV (= L A) taii^L<&5«tai:i9!]l3tlT^S. 

JfitflOW SB RSK0 1/ — If^L B 2 O-xo. — 7^ Jt (AVI/ 

xsicM^/w " i " (Dmmoim^ (%) ) si/iort 
t, Mtt 1/10000 iSCitsnx^sfefe, ^-ou^;i/LA 

«t:-^ U^JHB £2* LT 1/10 JilTT, iiStt 1 / 1 0 0 0 0 g 
gKTtft§. :0i5l:MB^7C»HTt)l/- MLB 20^ 

ft 7 T< A — *t1i8g 1 3 , Rz$ytmm3-~v h 1 8 - 1 ~ 1 

8 -n\H(D%7r1 n-mm^i m2 -f^-mm%s2 2, 2 5 ) 

(Dthtl&mi}n-?Z>Z\Ltf®j±£tlZ>o mC^LT, 0 5 (a) iZ^kf 
J; -5 13, ^^^^^7<7)»iraHU-if^L B 2 ©m^J* 0 td-T^i:, 0 

5 (b) fi7K-r=k-5 (3, mnyt&-*>\z LtzW.'&v>nmT s k^t. 
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0 1 CO?£g^g&2 0 AtJ-r% V— tfftL B 4 £0iJ;U£3 
5 J£J^±<7)#^ft^.r H £SLT^ftT&5 U-tf^L B 5 1:111 

%<D\i—>7 WWUfk* X«A#^-f £ 2 oco^coh 0 -^ 

u—tfytL b 5 com^i a, auts tf^L b 4 co uuvo s 

10 ^ (=2 3 SI) J^±©«^ldJtM"rS. foT, 0 6C*^T, ^^7t 
tf^XDMmo U"— tf^L B 2 CO t° — ^7 KjHB H^lt, 
^CD^JPfflCO U — "tf 7*6 L B 2 CO l/^JHA(i 1/10 KT"C, 1 
/lOOOOgWC^SfcJ?), U^;HA03tfiJ&t*^3!£ (u— 

15 B5©I/^Jl/agl^H0i:^5. fi£oT, t>©HK"rt)t7©»i 

r^Tfe^^Tt (i^^ilb5) com^j^gtifitao 

#ftj&#JTfei--0i|£: LT, ftg£SH3fcf 1 2 Kck-^TA^Aifil Ins, 

20 &*><Dmm\zyt&mmT 1 2^bm^$n§/\°^XT 1 6cot:-^t±i^L 

flUBJKft&ig^l 2^btH^J$n^)31^7 I (:C0L/^^LA«2 yW, IP 
^LB/ 1 0 0 0 0 i^S. 3. T^^iim^ 1 2 ©JfAK^StR 

25 3 dB^5l^. /^JUfOb-^ffi^ttl OmW, ¥ iSJ ffi ^ 1 u 
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Ljitt^ i o 0 kHzigSJ^±l3|g^-r^>c:<h^«t0, &&T5ftii 

ifrgOL- y M8-1-18 - n \H<Djt7 7^ A-f^Hgd^ l^T A S E 
(Amplified Spontaneous Emission: S^UJft) /nXCfSCiS 
ti*l3Sfl£T2:l$&if:T3 £ HK, iH6^:ffi*$H5i« 

ilTii^^i:a, ^J©^ £ a* 

& i/i o o o — i/i o o o ossi:/h$<t5i: 

11 (DFB^k-f/^') ©t^OTiMiif 12t2;fffl 

■tf 1 1 (Pm^JWCcfcoT, #iJxJi 1 0 ~ 2 0 n s gStf)/^**!^ 
T5A;i/X^£fg^£-t±& £^KI, Mi$f 1 2l:J;oTf^H 
ytfrt>*c(D — %<Dfr&W*) HIT, SP^*^JT{tA;i/XiliI^ 1 n s0/^^ 

[Ell (a) K&t^T, ^©J^^LTff/tA^X^ffi;*}^ #JI£»x 
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• Y-zfoyt? t -y a-j^ih i 3 izimsl, 3 s d b o i 

¥i9tH##?J6. 3mWi:^5. ^fe, - 0>}t 7 7 < A — -Utigl 1 3 <Dft 

^-f 0 - 3 CO 4l@(Z)m^ (2^0iJT(im= 4 ) tlM^J^#JT-5o d CO 
3^*;K)~3<B£-ffi;*j£, &*g£<Dg&5ft:7 a*- 15-1- 
l 5-4i:iiti)ui:i:i0, a-T^^T-f A'-^^wffi^Tt^ii, ft 

10 ft 7 7-i A*— 4><Dftc7MSi£j§S£: 2 X 1 0 8 m/ s T&S £ U ^-V* 
;i/0, 1, 2, 3\Zttl^tL0. lm, 19. 3 m, 3 8. 5 m, 5 7. 
7 mOlS0)t77'f^- 1 5-1 — 1 5-4 £^T£o dCO^-g-, 

15 A— 1 5 - 1 — 1 5 - 4 MtWt rjlJg 7 y-f A— J i:P?^ 0 

^-(7)4*©Il77l'A-(Dai*^, 4i©X7 S| J-y^l 6- 
l~16-4Tll:nfi Mtttn = 3 2) <Z) ft 7J KzM^JttS'J (#7. 
7°'J y^T^^^JVO - 3 1) L, £-ft4 X32i (= 1 2 8J) cD^ 
^^;l/^^#JT^>o fit, f77°U >y 716-1-16-4 CO^^ * 

20 ;K) - 3 1 <Dtt\Jjmzn&K\,*\Z&£<DgJ3i2>yt7 7<A- (ilM^T 
-f A-) 17-1-17-32 ^gibt^ mm^%?-^*M&\Z 3 n 
s (7)iiMP#f^£#;L£o zniZ^-DX, ^**)]s3 l<Dttif}\Z\Z. 93 
nsOlIUffl^^enS, -7j> Il^bi4iT©^77'U77 

i 6 - i - i 6 - 4 miziz, ^(D(D&o izmmy t^a'-i^ot, & 

25 7 7°U 7 7roA^7^t#^ 9 6ns 0lIB#f B 1^7l bllTl^o d 
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3 n s <Dmmmm&%f"Drt)ixyt&&*>nz>* 
zkt^jh, # \zyt 7 r-i n- • a> i 9 ^ £0*tH$ns u- 

if^L B 4 <£>^ Fallen t — 1/>7n^\ — — If 1 l^b 

Mm^ti^ u-tf^L b i (DmmmwzfcjKLfcm&iz.kt^Tms i / 

12 80t-ytfSTt^c tot, M^i^ftbtl^ U-1f^L B 5 

& Z> o 

^^)^^ T-;l/^T 3ns cDilM0#^^^^/N^X7 I e^t#bn^^\ 

P^tlfe/^VXTtchls] C 100kHz (A ;i/ 1 0 u s ) T&£, 

U--+f7^£^f*£: ITI§ ch, 1 2 8 A°;i/X 3 n s mm 
Tm±^fc'&, 9. 6 2 m s (D^PS^gV^T^^AVl/Ts^iJ^^^-r^ i 
t^iOIL^l 0 0 kHz TfffrnSo 

^fijm^r 1 2 8 i: L> SfcIS77^fA-iL 

6 2 m s co^fgT'L-^^Pfi^^i;^^, ftwy&m, nzmmz^z, x\t 

R±ct D«J©X7°U ^14, 15-1-15 -nu 

X^J'y^l 6 - 1 ~ 1 6 -m, JkTJm^(T)%y r ^ A — 1 7-1-1 

LXm^m^M. (Time Division Multiplexing : TD 

mftm^m^mz 2 gcx^u 7^i:io«Lti^^\ 3 
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6-1-1 6 -mte¥f£**gS§MT&3/^\ ^TOi:f^li77^ A' 

2 l^TOnf 3 K7< yfflffiJ£A°;UX felWIBt dMSLT^ coffin 

10 ^Uj£*iii{!T£cfc o \z LTt) J; V^c Z(Dt%, ftL&mUls — If 1 1 

- D T^(D/V\sXyt<Dititl&W]$:fliiM'tZ><ko lzLX$>&^ 0 0 1 (a) 
kl£>^T> mft©Il7 7^A- (^77 1 7-1-1 7 - n) 

^®jiU7^1/-lf7 , c«^n^n7 1 c:^'l'I^--^ h 1 8 - 1 - 1 8 - n izK 

15 mLxmm^n^. ^moytmmz-— v v 1 8- 1-1 8-n^77 

^ AWiijg§g£{i7LT& D, UTTH ^^ttjg^L- h 1 8 - 1 tLX 

iiijigrL- y M 8-2~l 8-ni LT PlWz&m~?Z> Z\£tfX%Z>o 
|2H ^i#1is-L — ^ h 1 8 ^0i2tI^^T, ^^itla.- 

20 7M8 teS^ftJtr 2 ^cD^n^*nx;nf • H--7° • 7^77 7^ a- 
(Erbium-Doped Fiber Amplifier: ED FA) £ D t£%>%7 7 -T 
A-i^>|iSf§2 2&££2 5 *^lTifi!c$nT^5. f bT, 
T^r-f A-^i(ig§§2 2 <Z)ffi$ggBt;:te, £ #y 77° U >^t5fcft 

(7)^^^jfiJ#S (Wavelength Division Multiplexing : WDM) if 
25 (J^T> rWDMlfj i:H-5) 2 1 AM2 1 B*^Sn, WDM 
if 2 1 ARXS2 1 BKl<fcoT^n^n®jgftM£LT<D¥«fl:l'-1f 
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2 3 A^bOli^EL 1 RZS¥mfal/-<f 2 3 B b <D m&yttf, % 

y t^T A* — ±ii|SS2 5 COM^gBtdfe, # '7 7 e U >^ffl(DWDM|f 2 1 
C&tf 2 1 D^gc£tl, WDM$f 2 1 C&tf 2 1 DtioT^ 
5 tl^f* U— tf 2 3 CRTS 2 3 D ^ 6 CD ®m%ifiJt 7 7 -f A*-iii|@i& 2 

5t:fiii^6ii^nTt^. ^ r-r a-j^§^2 2 , 25a 
yty y-i n—mm&2 2,25 te^n^nxM-tz u-^fytL b 3 

(*^JTHSS 1. 5 4 4 Mm) (7) j&fi & ^ tJ^J A. tf#J 1 . 5 3-1. 

io 5 6 ummmcDftLmMoyt&mm-rzo mtc, )t77^A-W2 2, 

2 5 0DtMT$)§WDMi? 2 1 B iWDMlf 2 1 C <hCO^(L 

jl^2 4AS^HD^^I±t§/:^»r^yi/-^ I S 3ifl 

7 7-f/t- • y 7 y 9* • ^P — >tf (Fiber Bragg Grating) z^ffl 
15 T^£ 0 

^Hd&^T, 0 1 (a) <D?t7 7-f A — 1 7 - 1 ^^Olz-if^L 
B3», WDMlf 2 1 A ^ ^ L T 77 y ^ A — ii fls 2 2 tAlttt 
li^^n^o ZKE^T-f A-*fi|Eg§2 2T±^'fI$nfeU---9 ! 7tLB 3 
WDMlf2 1 B, ^#«7^;U^2 4 A, 7<VU-^IS3, 
20 R^WDMlf 2 1 C ^irit)t7 y < A-i^I§§ 2 5 IZAMLXniS 
M%B2tlZ> 0 ^"H^nfe U — IfftL B 3 WDMlf 2 lD^^LT 
0 1 (a) (?) )t 7 7 ^ A' - • /\' > F JH 9 ^ 1 S)cT § 1 * O ^ 7 7 
- T< A — fgilggg 2 5 CD#ttt}^C9Mfi^T 

Z(Z)±1^, 2g<0 3fc7 r-f A* — Jt4@gg2 2RZS2 5 H«t § It CO i£ 
25 5flJ#te— 0U£ LTI^J 46dB (3 9 8 1 0©) T&3o f IT, 01 
( b ) ©77°'J77 1 6-1-1 <E> [±i # £ tl £ -V t^ViC 
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(m • n M) * 1 2 8iiLT, ^;KD¥±SJt±l^^^ 5 0/iWi 

t^^OU- IfTtSr^n^n*^ 6 d B T^tsT 5 ^%^^ZLZL y 
5 2W£fc£o in^/^l^Xil n s, AJVXdtil 0 0 kHzTV^V 

fc, t< a- • a> h;h 9 id^ffi^sns i^—tf^L b a ©f^ 

ffi?7tt^ 2 5 6 W tfe&o 

Z ITlt HIl ( a ) 16-1-16 -mT^ 

T-1*A — i^i^i 2 2 , 2 5 <D'pt£< t% 1 0(73^i|iSflJ#S:±tf ^ 
-*t!*g§§2 2S^2 5lZ<k2>mm$m&&ik2&ZZ£'V. mi (a) 
®2<Dmtfm\Z&^T* ifi7^^2 4A(t [Hi (a) <Djt~7 

T ^(^-mm^ i 3^^m2 07 l 6 77T-r/t-^iiii^2 2twn^4 

T^ASE (Amplified Spontanious Emission) 
20 1 (a) (D^ — \$L&%WiV — If 1 1 7^6tB?j£n£ 1/ — if^ 

2 5 CAW LTU-^y£(Dm<mmm&i&TtS^Z><D$:®j±'rZ> d ch^T 
^^> 0 ::T, -< )V? 2 4 Att^-CDiSjl^SiliS^ 1 pmggt 
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Sfe, mi (a) — ?£Sfiig V — +f 1 1 (7)tti*n&fi2:31@WK:^ 
i^CLTfe-t:^ ^(Dffi^^S^pr^tS (ffi^-ggTi^-^J^LT 

S 3 HJ:^TlDf©fWSii$til>. ^ifiHo.- >y h 1 8 »#iJtU£ 
3 ^^±^7^-7 T^/t-^tS^^^^LTtS^t-^ 31 t*b *J^T&3^ 

iia^ci&ElJ&Ts 2 -D(D%y 7^ n~m^(D^^(D±x\z^ 

i&y 4 )V? 2 4 ARZST-i V U — ^ I S 3 ZWATZ 3. i t^M £ L t^o 

Site., ^m-ciz^%t(Dytmm=L~ v v i 8 (Dm,tsyt^^t2xmm-f^ 
m£i%-\ztez>£o\z. grytm^-v v 1 8 \z&tt%>mnytm 

tf 2 3 A~2 3 D) <7)tti^ 2r©||?Tn^«t ^ = 

5 4 4 Mmgg(DI/-!f^I^ffi$tlTl^^\ ^ftbO 
MfgM^Sl. 0 9 9 -1. 1 0 6 Mmil0I/-f ffl l/Tfe 

J;^„ 31 0i -5 fcU' — +f %U t LIU DFB^iftU-fS^^ttl' 
-yfJVt^A (Yb) • K — "7° • 7 7 A*- T$ § . 3.® 

J»^3te, ^|Sc7)7 , 6i| , i|'I^4 3 »^:7 T-T A-lgi^^i: LT(t ^<7)$cS 
£^^9 9 0 — 1 2 0 0 n mlM^cTD^S^T^'fS^rff 5 >y^;i/t:<7A 
(Yb) • K — 7° - %y T< A*— (YD FA) </^ 0 31 CO 

±I^t3«, Hll (b) ©$Mli2 0l:*UT, 7 {gzg£fcti7JT5 3. 
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tCioT, F-2 ^^SWUH-Cftll 5 7 - 1 5 8 nmO« 

MKlte, -^-^gfgiil/--^ 1 1 T<£>f§ig&g£ 9 9 0 nmftifit L 
nCiot, K r FX^>^--*f <h[*]-^:S2 4 8 nm<£>^ft£ 

(M^-^ia 2 (Dytmmi-— v v 1 8 ^<d%7 t -\ n-m%%s2 5) 

fe<Z) (5~6^m) ^DfeJAl^ ^JAH'2 0~3 0/im©^t-Fg7 

ftTLT, 7 7^A" ' 9 "7 V Yifi- W.m^.t.U'Dtz.^y^V • 9 V V H * 

77i'A-^|i^j;9i:lTfeJ;U= :©7t7 7^A-"eH (D 

SU— tf3t ^I©nr^l$fflt5, fit, 37?;®Di< 

I1777F — +f 7°U >^f-5o ^cDfg 1 2 ^ 

<y KtiTJVft-FTSD, Wx ©ft fe * # t^fc&iS tB 77 CD Sd^ffl ¥^f* 



WO 01/20398 



PCT/JPOO/06132 



30 

<y {fctJ ^77</t-, <^H'ZBLAN7 7^A-?:ffl^?)j;^l:LT 
feck!,*, u07«Wb^77'fA-Tlt H^vU ^ h^UElzit 
^Tx;l/tf^7A • H-7°lS^^#<t^-<!:^t, d tl £ J; 5 ^ % 

A-te, ^Kg*^©^ Ti-A-ttf^ (02(D3t7 7-f A'-JiffiS 
2 5) tr3Sffl"rSd«h*«M^b<, 77^/^-^^!^^ KfrX 

^^X77o:^ h#7*, XtZWtit\d XTTsl^^T, (B i 2 O 
a B 2 Os ) ^M<ht^7^77-l'A-$, ^:IHg^77^A'- 

7^77^ A — _ Ctt> i«^m(I^±IM7U* (0il*.«x;H£^A (Er) , 
XttXJUf^A (Er) £ -f y 7^1/ tf ^ A (Yb) <h C9M7j) 
r^in (H-77°) fS^t^Tt, |W]-(737 , 6^'l'S^^t#^fe56^^g^77 
T-f A5t^*CD y'J tliS^7^t7 A"- CO 1/1 0 Ol^tJitS. 

J£^T\ XJHi'7A (Er) © ^-^1^; 1 0 0§gftW±llt5^ t 

t:5T, fffM^ct^^xa^jacO^^^ F*jf0^77^ A* -if "IS 
§§C0t±J77&Si: IT 1 . 51-1. 5 9 /im?:ftfflt^|pClt F — 
7°fl)i'^>tLTX^t:7A (Er) tCiPA-T y tT ^ A (Yb) 
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ti^A^OPJT?^ F — 7°T-5i§-n , -1* ^^;Hf^AO^V^i|XSS^9 
15- 9 7 5 nm^Sl:j£^oT^0, - C0i£f^^^fiT#^ 

£i£5#i'J^M (WDM) (c£«j£££- 

& o 

10 g) Tte, F^MCD^S(I^^^t i l;7 T-f A* - if fll 33 (AfiJ &5 

tlRlDtH^&S ( 1 9 3 - 1 9 4 nm) &&%>lt!sb<D%ftU-*f&WlZ. 

5 4 8 MmT^il#^^#<7 t j;^^M^il^Ci:^M^b^ 0 
15 L^b&T^b, ®{fffl:7y^ A-T^«5^§"J#S^iI{f 1- 

5 5Mm#j£Ot+nm©tSfMT\ Jt&ftJ¥ffi&f'J#£^ J: 5 \Z 

20 fflV^btl^o 31 CDfc#) d (DflCD 7 7 -i A* — TtS, 1. 5 4 8 /imT^f 
Lfc*iJ#^*#< £7c> F — 7°7tm<VT)l^ - 1. 

5 5tfm#i£01f-^^Mfili:y7h$t, U >«MrgMffliJ(Cv7 
h^itSM^^o tot, 1. 5 4 7 /im]fi§t1iJ#^^#<T5 

25 ii-f y^;Hf ^Ai^^ll F-"7° (=i • F-y) L£3T£Jf O^ti*! 
l&m 77^ A— (#1 X. \t^(D^7)V ' 7 7> ^ F • $ -f 7°<^ 77^f A* — ) 
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t^3ii£ti fc, 3 U >£inx.3 z: <tli J: 0 > l. 547 

^iC. EI 1 CD^Jg(D^t L |(?D^^7 1 e^^^«^4o^^^S^m^2 0 CD 

5 03 (a) te, 2&i«Sl§&!fc££fB9^bT8f&&£#5££#T# 

§iSfi'IM2 0^^l, 3KDHI3 (a) d&t^T, ^7 7^^-'/^ 
> HJH 9 Offl^JS 1 9 a (ffi^LT^^nt^S) ^ 6 ttt^tlfc 
SSI, 5 4 4 nm (jlr^^^co tt5) ©S*ti: UTCD V— tf^L 
B4H lgl«#If^^^ B B B 5 0 2 31 Z.~C<D 2>XMMW. 

10 fg^KJ: Dl*t»2 m<Dm%L%£2 oj (tfittl/2© 7 7 2 nm) CO 

C0 2f£, WZM^fclZftV 4f£C0JH$t^4 oj (ftfitt 1 / 4 CO 3 8 6 n 
m) ^4iW4t^= ^^Ufc4MtJI^^>X5 0 6 $t 

15 IT 3 ^ao^jUJ^^ifgS 5 0 4 ^31^> 31 £ Tf5tf 2 

tC^^T> A#«C02{^ gp-*3S«^*fL 8f^C0jl^^8 co£WT£ 
8 fg^ 1 / 8 CO 1 9 3 nm) #5B£T5. - CO 8 {g&te^<E> 

U — ifftL B 5 b. LTMitiZn^o Wt>, Z<Dffif&m'Vte. g#2& (#c 
SI. 5 4 4 /xm) ->2{§fe (?^I 7 7 2 nm) — 4{g& U&g 3 8 6 

20 nm) -»8fg& (tfi 1 9 3nm) C0)l||^^fi^M^ff fetl-So 

2{§^^C0^^^fT^^*I^7 , c#IS B B H 5 0 2l:iiL i B 3 O5 (LBO) 
iSSHiS:, 2{§S^64^S^C0^m^ff ^IMH^ft^SSHS 0 3l:fiL 
iB 3 Os (LBO) !£ B H H £> 4{&$&fr£> 8 f&ig^<7)£g|£fT oft&M 
25 m ± B H B 5 0 41;liSr 2 Be 2 B 2 Or (SBBO) IS B a a S:fit^o 

:it, LBOIS B H B $fffltfcS*^b2M'\0^ii:lt 
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m<Drz&<DtiLte&&\zL b o^ih<vum®miz£%mu^mm£ (No 

n-Critical Phase Matching: N C P M) £^fflT£o NCPMH #M 

mytms n 1*1 t <Dm*m £ m>— m muz £ o <d & m fn-c $> % rwa i k-o 

ffj ^Cb/j;^^, i§^¥T2{&i£^<z>^ife£pT^K:L, £fcfg£ 
5 Lfc 2 f&&«Walk-off h* — A©^^fe$lt^Ufc«)#^JT»S. 

&43, 0 8 (a) M&t^T, ^7 7i , A-'A'>FJH9i#M 
¥*g||5 0 2 <h CD PaHC , U — If L B 4 CD Alt^J^^i^^) fztb \zMJt 

0 o ummm-v&zrcsb. ^77^/^1: 1 0 ^s«©f&^<z)«/h 

^ H 0 B 5O 2tl:$^t^J:5tlT : feci;Uo £nk£J!^T<£>l?tj£0!IT |WJ 

15 ^{C, 03 (b) U 2 &mffifo$££.£ftmfc$&£.£&U?>>&t>-&T 8 

f£$t£f#£ 31 t^Tt^i^Sfli 2 0 A£^U CCD03 (b) \z£> 
^T, %y 7-f A- • A*> F 1 9 CDtfj^« 1 9 afr e>#ti±J£ftfc}&§ 
1. 5 4 4 pl mCD U — if^L B 4 LBOteS<tOS:0± 
IHCDNC PMTfMflf £ftT^5 l^gcD#*a^7 I c^^ 0 B B 5 0 7 tlAML, 

20 zzx<D2^mmmm%.iz£o 2{%mm^%o mm, ^ha^^is 

1 5 0 7 ^^S^rScD — g|$/^ j ecDi;£jSi&T£ 0 2 

te, ^MEIJHl^^T^filS (^j^iil/2MS) 5 0 8 £jSilb 
T, &*fc(DfrtfMytJ5\ZlW9 0 S@fel/ittlTlttil$n§. CCDS 
2Mttt^n^nU>X5 0 9 £®oT 2 j£@cD#f^ t^IS 
25 15 10 l:Alft§. 

#^7^I£JI5 1 0TI1 1 ^m<D4m^jft^Fm5 0 7Tfg£L 
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ltl©^i^#ISS 5 0 7 (LBOlSi) i:HM^5NCP 

i$nt, • $7-5 i iTSit5nfc3fgtti, 

-Ml?Slt$ni/>X5 13SIoT3i@00-BaB2 O4 (B 
BO) «SiJ;0fe5^3t^S5 1 4l:AWt^. Z1^T3{§^^ 

££Hr 5 1 41?#^nfc6MfeU>X5 1 5 ^1T^ ^ □ -f «, ^7 • ^ 

7-5 1 6i:A»l, - 2{g$c£ 6f&&^«l^tttc^^$nT 

4^g©BBOg B B B J:D&^#II^ H B B 5 1 7 flAWtS. 

15 )tfis B H B 5 i 7Ttt 6 m$Lt 2 mi&tfr 5 in M 58 £ c <t o 8 mm 

(tS19 3nm) £#5. C0 8 3^L B 5 i UT 

sttusns, 4mm<D#mmyt¥m£k5 1 7 tit, bboish, 

Wf^^D I' C s L i B 6 O10 (CLBO) &ltr£fflV>5 d i: fe RftETfe 
§0 I<D^MM2 0At(t S« (Ml. 544//m)-2fg 
20 & ($S 7 7 2 nm) - 3 fg?& (iI5 1 5 nm) - 6 fg$t ($cfi2 5 
7 nm) ^8{£?£ (SIl 9 3 nm) (7) II fd j^S^^^t*} tlT ^ 3 <> 

Siro*i!8M^S5 1 7t:i^LTAI^t§U>X5 15, 5 1 
«S^^«S^5 1 4T'fg^L/z6fg^«^(7DiTM^^^ rwalk-offj 31 
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£ LV>„ ^ZLTr^^ijCDJ; a Id, ^>X5 15, 5 1 2 4r (D^£§tr|2 
fif S - t\z «fc D , ^JAtt*l/>X5 1 5 <h Ity'J > H Vti)VU>Xtt 

7^43> 2iS©^«i^S5 1 0 t4&B<7)imMytm£M i 5 1 
7iO^©i)i)t^3 (b) d^ns&WTfte^ , 4&B(D#mM 

£V> 0 Jgfc, ^^tf2^@©^lf^flS 0 B H 5 1 0i^l-^i±tl3t 
@^4ga^i^lS B B B 5 14, 5 17£IBeb, 3gl©*i 

f^i* B B B 5 i 4^* 31% : &<d&& 2^mm$i^%L\z£<o emmz&mL 

15 T, Sfi^l $ n!i ^ 2 fgt t ^ tl 4 i @ 5 1 7\ZA 

M £i±Tfe «t < , :nt:iO^^D<7^ -57- 5 11, 516$: 

Sfc, 03 (a) (b) (3LfciSfi^2 0, 2 0AI:OU 

t^n^f t^Jl'ifc 0 © 8 {%$L (tfil9 3nm) <D¥-i%thtl$: 

20 mmmz$i®TM.fc 0 m^^^tt^mm^mmmm^mn^tzm^^ 

f t^JKOtil^ST, t-^-/W-2 0kW, A°;l/Xt|ii 1 n s , A°;i/ 
XiDIlTOdOOkHz, SWtti^2WTfe5o ^cDfS^, 
frT-V^frMft*) <D 8m®.(D¥-i%fttllZ, EI 3 (a) ©tMM2 0 
T?H2 2 9mW, 0 3 (b) Wfelf M 2 0 Attt 3 8 . 3mWT$> 
25 ofco t^^T, ^12 8 ft ^i^^fctfc/O 

ftMM2 0ta2 9W, fifi«2 0AT(14. 9Wd:ftO, M 
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ncD^S^M^2 0,2 0 At^otfel^IlMi LT+#&fcB 

&\Z* F 2 tf (gI15 7nm) iia^-OSS©MI$^ 

5 (Dm — ?SS5€lgl/ — if 1 1 &I&^T^£T£&:£$t<Z>$t5£ 1 . 5 7m 
mill, i£S&&8B2 0 chLT 1 0 & f§ £ £ ?T "5 

04 (a) tt, 2^S5EHS[%^i:fP^»[^^i:«:«a*.^t)-&T 1 0f& 
^$#5I<h^tt^IMIgB2 0B^^l, (a) tl£>^ 

10 T\ ^7 7^/^- • A*> H;i/ 1 9 (DttJTjSffi 19a j&> 5 Utii Sftfc&fi 1 . 
5 7 Mm© I/ — if^L B 4 <7)S^^«, L B O D &5 1 I£ 1 

IM^ a H B 6 0 2 l:AML, 2#ilSa«^£Mck 0 2 n 

3te^«S^ 6 0 4 Alt LT, 2&i5SB&fg£K:ck&4{g2&f;:^l&£n, 

15 -gB«2 fg^(D^^T^3l-rSo 

7^^116 0 4 £j§5&Lfc 4{g&.&tf 2{&&te, ^fO'f 
^ ^ 7-6 0 5 ICIrI^V^ ^^701'7^ '^7-6 0 5 TSStSft 
fz4mmt. $7-Ml TSIt$nU>X6 0 8 ^IoT3gl©S r 
2 Bea B 2 Ov (SB BO) iHJ;^5W3tm 6 0 9 CA 

20 IflT, 2 ^S»IHJtS^^{I«t 0 8 MCll^n^o ^W^D-f 
, y /; . ^ ^— 6 0 5 Zmi&lstz 2 §S«L^>X6 0 6 RZS^ 7-M2 £ 
^7D<^^7-6 0 7 tCAItb, ^i&T&ft^fgil 6 0 9 T 
# 6 tlfc 8 fg$E V >X 6 1 0 $1T^ ^D<f'^'57-6 0 7l: 
Alt L > 2 fg^i: 8fg^<htS|WI$fljH^^$nT4©@<7)S B 

25 BO^ B H B J:D/^»m H B B 6 1 1 IZXML, :CT8Mt2fg 
&<hfr £<Z)fnrai6fS£{CJ; D 1 0 (i&fi 1 5 7 nm) ^#^n§» 
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:©ioM(»0i'-fiLB5tLTMiii$n^ o 7&fi^ 

2 0 BTH 1 • 5 7 At m) — 2 (ifcg 7 8 5 n 

m) ->4f&i6 G£S 392. 5 nm) ^ 8 f&iS 1 9 6. 2 5 nm) 

-*1 0{£?£ (Sfil 5 7 nm) <Dm\Z&$:g.&&fft>n%>o 
5 F 2 U-*f (Sfil5 7nm) £ S^I^I — 

feJ6tc«, mi (a) com-^m^mu-^f 1 1 td&^rfi^-rsg* 

1. 0 9 9 iMM2 0 i:lT7M^4 

04 (b) te, 2&i«IIB&!fc±£fnrai&fS£££i&^fc>itT7f&& 
10 ^|§;i^Tf^SS«2 0C$il 1 ^©04 (b) £43t^T, 
^77^f/1- • A> F;H 9 coai^J^ 1 9 afr*>Mlh-£ntZfe-&L 1 • 0 
9 9 /im(DU — if 7^ L B 4 tt, L B OfSH «k D & 3 1 Wt 3 © 

0 4$^bTLBOlSr B =fc ( 97^^m2cD^^^7 I E;#M H 1 7 0 5fcA0*U 
20 #r^^7 , e^lSH 7 0 5 rt>S5S£3n5 2 3 j§^i:«y-r 

^•>7-7o 6tM^n, z: ^^^iibfe zmm^uyxi 0 7 

7 — M 2 $iT^ ^7D-f^^ 7-7 0 8 l:Ait^). — vj> 
^^0^7^-^ 7- 7 0 6 TSIt^tl/i 2 5 V — M 1 Stf 

U>X7 0 9 $IoTS B B O^mX 0 7^513 W^ff J^t^IS H 7 1 
25 OCAil. 2^iSIJS|^^^tJ:D 4Mt^$n5. Z(Z)4{§^«, 
1/ > X 7 l 1 & it y-i 9 n -Y >y # • 57-7 0 8l:AIfb> ^-f V p 
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^7^^7-708 X'mwz^m^ntz 3 mm%.z$4i%mz. sbb 

^4l:«t!3 7M (SSI 5 7nm) IzmWk^nZo Z\(D 7 fem^tV 
(D U — lfJtL B 5 £ LTMffl^n^o EP^ £ ©#U&0!lTte, S*:$t 
5 O&fi 1. 099m m) ^2 i£®Z (tfi 5 4 9. 5 nm) -* 3 

S 3 6 6 . 3 nm) -»4{gi£ (SI2 7 4. 8 nm) — 7 jgfe (SS 1 
5 7 nm) (DM IZ $ tl Z> „ 

&m^mm2 o~2o cskfiv\z*>&&Myt¥fefk&m*izmfr 

£7c, ±ffie>^K&©7#SBT«, HIl (a) ct CmjIOn 
flCD^iti|>I^-— y hi 8-1-1 8 - n©tij*0^^^-^»$SI 

15 ' m (m' tt2J^±<Dg^) ©tMM^ffllb, m«a©^iii|i3.- 
7 M 8 - 1 - 1 8 - n (DtB^j n ' ifom' I©^JH7°l:^^T 
(n • m = n ' • m' ) , &tf)V-7mz 1 ^©Slf i^TlS'^I 
£ffV^ ttbtlfcm' fill (^JTtefllAfcfnT =4Xtt5l) <£>^ft 
S^t^^^tbTfei^. gp^, i£fi^$l^2 0 tt±fH#lfiJc^lS^ 

20 n^^(Dn\tf^<nMx^^L, immyt¥%5&£isT±$?.£m, m*. 

\£ C B O m& ( C s B 3 O 5 ) , 129 ® ■o g& U ^ A ( L i 2 B 4 O 7 ) , 

KAB ( K 2 A 1 2 B 4 O7 ) , XHGdYCOB ( G d * Y , - * C a 
4 O (BOs) 3) fe£ ck!/^ 

±f2<7)^M<Dff^<D^^£^gi3£n«\ 0 1 (a) V>%V r ^ 
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^ ij ^ ^ (Dmi&ffl £ ft &t TiHg-r £ 3i £ # pjbe <h & & & t\ @se» a 

3=fc, ±f2CD^^C0^HT«, 1211 (a) Offllf 12tI^t^T, 
|6i:^tJ:^tiM (l/-if^LB5) Srrt^KTsaBlfflTfcflf^ 

2 2, 2 5t:^^T^-y©lMltSnT, *g^3fc&tf->K: bfc 

m k ft -9— v * #p t , & ~d * 77 © & -e m^yt^ (D & la & 

3 0 ^^J«H11 (a) (D^SEcD^tj{3^LT¥-^S5€$gI/-lf 1 1 ^ 
T-f A-^ifrg^ 1 3 £T<Z)#lfi£#gft5£:£>* ^cD^Ml^lft 

1 i^e»tb*sn:fe&si. 5 4 4 /im cin^A, tts) ©u— tf 

^LB Hi, ^7 7<A-5 3A^frlTlMIJ#i (Wavelength D 
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ivision Multiplexing) if (WDMlf) 5 2!;AMl, SBb3£ilg£ 
l,X(D¥mfaU— tf 5 1 ^GitiiSnfciSSA . £:teS&3$EfiA 2 (D 
— If^L BRU y -f A — 5 3 B ^fMTWDMlf 5 2 CAIf 

u wdmIt 5 2 t# y y° l ) >?°zntz v-*f%\x%y r<n— 5 3 

5 C^LTMilfl2i:Alft5. fit, ^fiif 1 2T/^^ 

^cDMl^/I^bCD U — ifTfeL B RCD$cfiA 2 fct, ^ y-f A — i^g 
1 3 , RTS&m<Dytmm3.— y hl8-l~18- n^^77</t 

io —mm&2 2, 2 5 Trmm^m^^mm^'v, fr-D&m^m^2 o (1*5 

atArFX^yT^tl (IS19 3nm) £ S & H — i& S CD ^ 

zmtr&MmTz yty n-m^i 3, 22, 2 5t 

fgifipJtg&^fi^te&J 1 . 5 3-1. 56/img«T$5fcft, If 
15 j^LBR©tSA 2 te, fll*J**?Jl. 5 3/imXlil. 5 6 W mgIt: 

fit, *^T(i^l©^ffl^SibT, ms (a) , (b) H^T 

<k?\z, mnyt^miiLt^^^-y (off) comm\z\^u—^ytL b 1 

20 (ON) CD^^^ttU-^T'eL B 1 ^M^^tTU-f^LBR?: 

miiLmTrm^t^^^o z.nt.mz, \<^-i n3^^^tmnmTi 2izm 
ffi^nzmmm^t LX(Dwmm±v 1 2 in 8 (c) tc^-rcfcaic 

3t^7£ £ tb ^7 -T 3 * > <d|$ cd ^ n a it fciSUtT £ o :ni:J;-3T, 

25 Mlif 1 2^bti J ,^$n-5I/-f^LB2li 1 EI 8 (d) tC^TJ; 

o \z , ^ > <nmm\z\tm\&n. 1 o o k h z m&o \i-y u^jii. bt*i 
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1 n s nmcD/tJl^n (feSA: ) LfcQ, ^7®IF B 1l:ttKJHA 

ioT, ft77 t -f A*-Jii|@Sg2 5 ^T^+h-^^^D^^ch^H, ^ 

*^JT«m 2 (D&mJjmt IT, 19 (a) , (b) lZ^-?& 
-5 II, U— tfftL B 1 <hffiB;Jjffl CD -tfftL B R 
ft $-£5 K7^/U^b^tilf l 2 ic&S&sns 

VI 2 1219 (c) tC#B#A;i/X^^^^-T 

5. "tltCioT, Mlif 1 2 ^effl^jSnS I/-ifftL B 2 
09 (d) llTK-Tck^^^ ^->CD^r B ^C«HI 8 (d) <h|fU3l OA 

jVX^iJ (MA, ) <hfc?K ^7(Z)^r H 1^fe|H]tlC0A;PX^J (t5A 2 ) 

:niaoTt), ftr7 r-r A*~^igsg2 5^xftit-vj&^i; 

5 2^EIIT^§^\ 01 lil^ti^l:, ft^IE^T 1 2 ©ai^SB 
tlWDMif 5 2$ifiILT, Milf 1 2^btf)ilA, £> U — +F 
ftL BMi:tilifflCO^Wf*lx--9 s 5 H^©SSA 2 CO 1/ — if ft L B R 
tBVDMlt 5 2T* 7 77°U >^IT, VkbtLtz. 1/ — If ft L B 2 £ft 
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&\,*x*>, m—fommmu—' tt~ 1 1 ^^u-fTtL b i t tf^L 

B R <h £ Steffi t^^tS d ch tlcfcoT, ^7 7 < A* — if it! life 



-S o 

HI 1 0 \i^{H(D^^^7jk L , 1(7)0 1 0C43^T, i-S^Hl/- 
10 it* 1 1 Abffi^£tlfc^fi 1 . 5 44/im01/-1f3tLBl (Ctl^ift 

fiss^^^r? 5 5 tail, mm^tmiiLX(D^mitu—^5 4^^m 

mZWZU— tf^L B 1 <h«H^f ^^^I^lfi^iST'fib/cfeS 1 • 5 4 
4 /xm® l/-+f^L B P MS^^if 5 5l:AWl« M^^i^S^ 5 
15 5T*77°U ^SnfcU-lfftfcl^IH&'P 1 2 KAtrrSo ^bX- 

^iif nwxm (u^^^ini) & git -cm 

20 (a) (Ot^77^A- • A>FJH 9^^Mlli$n^l/-f^LB4tt, 

B 1 (DM3t^fSl««t^^fil^2 0 I^^Ti^C^ftif^i^n^^ 
25 fn| tllx^ £ tlTfe D> ffiS7]^M^b(»U--^7 , (:LBR(D{S7 l c;7j^tS. $t 
2 0 lCfe^T^M^J^^S/M373;^)77^Ii:^o TV^. 
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b 1 1 v—tfyt-L b p tum^yt^mti'r^mm (*><dmm) t&ti 

2 (Dmm^mz^, m s \z^-r&-o iz^rxDmrn^^iz/^jixytzititi 
5 z^&jjmt, m9 iz^£? iz?$m^)i7,yt&ttitiz^%ij&ttffo 

^iju^ fin*,, ^^T^^m^b^t/^^ (t7®HK) t, 

10 t^ISU^ intiot, 3, 2 2, 2 5T 

0 1 o (DmrnoMmxte. Miiti2©A*a5ms^ 

15 if5 5§iBf LTV^^, 0 1 2 ll^ti "5 fc, 1 2 <£>|±l 

^gPKHB&^Jifc^ 5 5 £I5MLT, t^PI^ 1 2 ^f>(7)ie«HS^<7) 

^ — If^L B P tSriig&'&flfcSS^ 5 5 T# y 7'U >yit, n^tlfz.U 
-if^L B 2 r-r A*-Jii|SS l 3 KflUft-TSJ: -5 tcltfeJ;^. 

20 II 2(DTOJi:^^Tfc, m — $fill^-f 1 1 fr<b(E>l/--tF7fcL 
B 1 £: U — if L B P ££j£te*BTf§7fc£i±<3 :il:i^T, )^77< 

eh (a) <Dm9\9tm^m^m^r^m^tmm(D-m\z'D^wt 

«1 7 ltLTIl 0 1 (a) (D^^T^^^-SB^^-^-^fifgSl/ 
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— If 1 1 frtbmmoUtmm^L— yhl8-l~18-n £T©gB#7&*& 
LB50SI^19 3nm, 1 5 7 n rru X(^nR^<Z)i^lCT^ 

m i 3 comytytm 1 7 1 ^itm^n^ i^-if^ co^g^ 
mmmyt? y^/t- 1 7 3 , s«sMgEi7 2$iMTiM 

77^/t-l 7 8^jMT77-f^>h^ (Mf£$) 

5t7 7-fA- 1 7 3&tf 1 7 8 ttftlfni 1 (a) ©)^7 7<A'- • 

17 211 St^t^M 1 7 1 ^601«^SM1LTI/ 
-f 3tL B 5 «fc D^Sf MOgM^ tii^tSftllM (0 1 (a) 
Ot5Mi2 0t:M1"§) li|16 2lt ^- 

M&ftln — ikT & 7° j ts )V • -f >^^lx — ^ ( * ^ v -f *f 

^3 >^'>1f 1/>X^ S^Pf fCte&JBjm 1 6 2^bWttl 

l/^^;H 6 3 nUJ-^ )V7s^— i/ 1 6 4_tfC«cg£nT& 0 > 
6 3 SEifiLfcaftftttSfBft^ 1 6 5 £^LT, 
tVTCOO XA (wafer) 1 6 6 i^BSBjf^ie^ftOA 0 ^ — XDftf/MtS 
f&^MRw (^Jx.^1/4, 1/5, l/6#) TSft^o tMfH 
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tb%>rztb\zKMmtft&&mm lt^^v^ ^xa i 6 6 \z&7* h w 

XttSO I (silicon on insulator) ^<7)R1K4£<Z)XffiT&S. 

<£> 3^7cW^fi[ftttffiibSB 1 6 9 tlJ;oT.»$n5^XAXf-y 1 
6 7 CJ;oTlS^n§o L/f^J^f-y 1 6 4 telgMlt 1 

mmmi 6 9^^igi&«i^i 6 8 <nmmxiEmm% 1 7 7ia^tM 

Sntt^. fit, i^iCtt, ^7X/\Xf-yl6 70Xf^i 
liaot^IAl 6 6 £fT o fe^> BSBJ^^^^fbT 1/^ 

£ jl/Xr-y 164$^LTWJH6 3 S0f S7j ft H^SE U , ^X 
A 1 6 6 $^x/\Xf-y 16 7 ^^bTl$$M R w^IgJt <h LT^S 
t5t^3Xfyy • 7 > F • X ^ ^ >7jiCT, tfXA 16 6±0#y 
3 v hl^Cl/^^JH 6 3 <D A 3? — > © ft £ tl £ o £ <D <£ 5 K 

^m-vfoztztb. mm% 1 6 2 ^^s^ini^^^o^;^ t 

fe— SB (flIAtf&gglRSB 1 7 2 J-il;lSLT!)S^o &5 

ute^TfcMi 7 i$fra#t:l£btfcS^o fit, S3t3taSl 

£i±.(D£? iz, *m(Dmnftm^mw&m^fzmytmw\zm&<Dm(D 

Sfi^fll^f -5#xlx^ h (DlEfico g SS^^l^-iJ 



WO 01/20398 



PCT/JPOO/06132 



46 

mm^^mKmiz&tfzmytmmw-^iz, mi (a) © 

T (yty 7 AW — 1 5-1 — 1 5 -m, 1 7-1 — 1 7-n) tCi;oT 

IZM'0TZ> O Z\(Dh%. 7JK7°7h^#IbT, 7IA16 6 0M 
ISli^IA^T- V 1 6 7 ©lillSt' t5^ltJ#$ tl^> cfc tl> ffi<D 

#0iJ<7) U^7^Xr-v 1 6 4 tMMtlt 1 6 8 CioTX^ 
25 9I/Uf-y 1 6 7 ± t: teX^ V- ^ 4£ F M#*I£ 6 tlT:fe 0 , £ <£> 
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>M180i, fSJ^T^m 1 6 5 £?>£&V^:7 • 7 ^ >>7,jj&(D7 
y^(^>h^l 8 1 <h7&*t8:tt btlTV^o 

5 ft 7 A* — 1 7 8 4^U77^/>M1 8 0 1 7 

9Cil&lT^I)c SMMl7 9<!:LTtt 0 1 (a) <£>i£S^t& 

«7^-f />M180 £{*jtT£^£W*£12ttT;i3#, 

SB 1 7 9^bWffi$n^^7 1 fi7ti:[5]i:^fiC0U-- t f7 I eLB 5 £ 7 y < * 

io > i 8 o (DmmytAL tLxmrnTZo 

15 6 3 ±©77-f ^ > R^f^^l 6 5§ILTS¥V- 

mrnrn^- (ccd) ^^LT^^iiLW^n&miti-r&ho-c&K), v 

JVl 6 3(D77^^>h^77^/>h|l 8 1 (D^ — X^-f >ft 

20 ^7 • 7 ^ yXK<7)77< ^ > 1 8 1 te, 5 0 -75 

0nmSI(Z)Sfii^^oeM hVO Fft) £<7X/\16 6 

i(D77^^>h7-^f: BSftT 5 £ & * -e (7) ft gB £19! 6 tl % t%M 

(Di%t7 * y h-?-? (Dmt&mmm^- (ccd) ±tn§{t 
$ t wi v — 9 cd { 4 a -f n & as t s & o t $> z> „ 

25 ^cDif^, 77-f^>hH 80, 1 8 lT^nfnSf7-^lF 
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XA 1 6 6 ±<£>#v a v hi«(Z)77l' ^ > hrt*iS5 feflS. & 

T^aTSftfe 0 (I, 3^ >A — |*I&CgHg£ tl^Tt 7 7-f A*— 56 
±iE©^J6<B^flBE>EI l 3 (DmytmWTrteU ^2)1 l 6 3±co 
^^f^-^S^HHHj^-ifHBHjb, 1 6 5 i:iotM$n§ 

(7)^r B ^tltPJ^ffl^BBBg^^^^-r^^^i:bT, hukEcD^^ (17 1, 
17 9) ilWI-ti^COTt^^S'J^ffl.sLTfe^^L, SftftM 17 1- 
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BS, SL$l&£^iS^£fT^ U-if^^^m^i:) c7>^£UTffl^Tfc 

BJffl». ^fFlft^fSH, M> RZtmm&^tSl 999¥9^10B 
tttttifflGD 0 :£|II#fFtBlifF§ 1 1-258132 ^-(D^TCDPg^F*3^«, 
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10 



15 



20 



25 
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